We present an alternative fit to the conventional solar+KamLAND one which takes into account the possible time dependence of the Ga data and relies on the partial conversion of active → sterile neutrinos via the magnetic moment/solar field interaction. We evaluate the prediction for the solar neutrino rates obtaining a fit of similar quality as the LMA one. We also evaluate the KamLAND antineutrino survival probability as a function of reactor distance and find a better agreement with data as compared to LMA.
1. Time modulation of the solar neutrino flux is probably the most important issue after LMA has been asserted as the dominant solution to the solar neutrino problem. Many efforts have been undertaken recently by the experimental collaborations and theoretical groups [1, 2, 3] to look into modulation. If this is confirmed it will probably imply the existence of a sizable neutrino magnetic moment µ ν and hence a wealth of new physics. The idea of neutrinos interacting with the solar magnetic field through their magnetic moment was first introduced in 1970 [4] , revived in 1986 in connection to solar activity [5] and later viewed in terms of a resonant mechanism -the resonant spin flavour precession (RSFP) [6, 7] . In summary active ν ′ e s produced in the sun are assumed to be converted to sterile ones owing to the above interaction so that at times of intense solar activity a strong field leads to a large conversion with little or no conversion otherwise. Hence a neutrino flux anticorrelated to solar activity.
2. The Gallium solar neutrino data have been consistently decreasing in time, a striking fact that may be the signature of a long term periodicity. In fact, as can be seen from table 1, there is a 2.4σ discrepancy in the combined results over the two periods which may be an indication of a possible anticorrelation of the Ga rate with the 11-year solar cycle. Ga are the only experiments * email: pulido@cftp.ist.utl.pt with a significant contribution from pp, 7 Be neutrinos (together they account for ≃ 80% of the event rate and more than 99% of the total solar flux). No other experiment shows such a variational effect, so the time dependence of the low energy fluxes becomes an open possibility. On the contrary, averaging Ga rates completely over time may erase important information already contained in the data. Hence we propose an alternative to the conventional solar+KamLAND fit attempting instead at two separate fits to the two Ga data sets consistent with all other solar and KamLAND data.
3. Our model [8, 9] introduces light sterile neutrinos which only communicate to active ones through one magnetic moment interaction, so that in the vacuum
and in matter
where in (1) ν S denotes the sterile neutrino and V e , V x are the refraction indices. The parameter ∆m solar magnetic activity, as evidenced by sunspots, may extend down to the bottom of the convective zone at x = 0.71 of the solar radius. Furthermore it is at the tachocline (the region extending from approximately x = 0.68 to x = 0.72) that the magnetic field is supposed to be peaked, this peak being closely connected with the local maximum of the angular velocity gradient. Therefore a 'plausible' magnetic field will be peaked around x = 0.71 as shown in fig.1 of [9] , and we assume the height of this peak to be closely connected to the solar activity. Since maximum conversion occurs near the resonance, low energy neutrinos are expected to resonate around this region and their flux may reflect the solar magnetic activity. Hence we need ∆m 
we obtain the predictions shown in table 2 where the first two rows refer to the two consecutive periods in table 1. We made use of the comparatively large uncertainty in the 7 Be flux from solar models [10] and assumed the normalizing factor f Be = 1. 0.25 (2σ). (7) 5. Comparison of table 2 and eqs. (3)- (6) with fig.4 of ref. [11] shows that the fit presented here lies well within the 95% CL of the KamLAND best fit but just outside the 99.73%CL of the solar fit. Such a result is to be expected since we neglected the conventional solar fit. We have for the global χ 2 (excluding KamLAND):
We have also evaluated the antineutrino survival probability for our model parameters ∆m 2 21 and tan 2 θ as given above [eqs. (4), (5)]as a function of effective reactor distance and compared it with the standard LMA one. This is given by the well known expression
and the results are shown in fig.1 . For the average reactor distance to which the data refer (180 km) [11] we find, as seen from fig.1 , P = 0.628 and for the LMA case P LMA = 0.578 while the KamLAND collaboration quotes P = 0.658 ± 0.044(stat) ± 0.047(syst). 6. To conclude, we have investigated the consequences of a possible decrease of the Gallium event rate consistently observed by the two Gallium experiments as a function of time and related this decrease to solar activity. Our main motivation arises from the fact that no other experiment exhibits such a data variation and the Gallium event rate is the only one with a strong dependence on the low energy (LE) neutrino flux from the sun. Investigating the variability of the solar neutrino flux is the most important challenge facing us in solar neutrino physics, now that LMA is known to play a major role in the solution to the solar neutrino problem. A clear 
